1 . Introduction. - The strong magnetoelastic coupling found in the heavy rare-earths elements is responsible for measurable effects on the dimensions and on the second order elastic constants (SOE) of these materials. In this work we correlate the SOE with the state of magnetization of the samples. Using a model similar to that of Freyne [I] , which details are going to be published elsewhere, we found that although the magnetostriction values found in the literature for Tb [2], Dy [3] and Er [4] can be satisfactorily described by a magnetoelastic interaction linear in the strains, the SOE do not. This is undoubtedly clear when analysing the behavior of the shear SOE of Tb (rotational strains included). We found that it was important to consider the magnetoelastic interactions up to 2nd order in the strains and also the 3rd order elastic energy, to explain the measured non-degeneracy in the equivalent ways of measuring the shear SOE's and the strong dependence they show on the direction of the basal plane magnetization, although these higherorder terms contributions to the magnetostriction are small. Detailed calculation of the magnetoelastic contribution to the SOE envolves many magnetoelastic coupling constants and is beyond the purpose of this paper. 2. The experiment. - The SOE were determined with ultrasonic techniques, using the echo-overlap method. The magnetization curves were obtained with a vibrating sample magnetometer. The experiment was performed in a flowing-gas cryostat inserted in the bore of a 75 kOe superconductive magnet, and the SOE and magnetization. curves were determined in the same samples. magnetization is more or less equal to that of Dy, in the paramagnetic region (figure 1). The nondegeneracy in 2 ways of measuring C,, is seen in the behavior of C,,,, and C3,,, (figure la), for magnetic field in the basal plane. The same effect occurs for Hd'c-axis (figure 2). Figure 3 shows that C,,,, is dependent on the direction of the applied field in the basal plane. The basal plane anisotropy is small in the paramagnetic region, so that this effect can only be attributed to the higherorder elastic and magnetoelastic terms. The contribution of the calculated 3rd order elastic energy to the magnetization dependence of Tb SOE is seen in figure 3 to be comparable, in magnitude, to the measured dependence. The 3rd order elastic energy was determined using calculated 3rd order elastic constants (TOE) [5] and static strains calculated in a numerical model in which the magnetoelastic constants were chosen to force the calculated strains to be equal to those measured experimentally [2]. 
4.
Conclusions. - We conclude that the observed behavior on Tb and Dy can only be explained satisfactorily when higher-order terms in the strains are taken into account (Er analysis is underway). These contributions are probably necessary in the theoretical treatment because of the large magnetostriction values found in the heavy rare-earths, in the temperatures and fields of the experiment.
